Developing a Model for the Establishment of Pre-Hospital Emergency Medicine Bases in the Northern Provinces of Iran day occur in all age groups in Iran. Death due to injury is the second cause of death with about 20% of all deaths after cardiovascular disease (46%). 17% of deaths are attributable to uninvited injuries, with traffic accidents (8%) on top, and 3% of injuries due to intentional accidents [2] . Moreover, about 50% of deaths in traffic accidents occur during the first hour after the accidents, 25% of which during the transfer of the injured to a hospital, and 25% due to infections caused by complications in hospitals [3] . Since land transportation covers a large part of journeys to a hospital, promoting safety in these routes is vital. One of the consequences of safety impairment is traffic accidents which are expected to be the third leading cause of the global burden of diseases and injuries in 2020, due to the growing number of traffic accidents in the world [4] . Therefore, it is important to note that pre-hospital emergency is an essential component of the patients' fate, and taking into account the correct location of the bases, their development and equipment as well as desirable and professional performance are crucial measures. The results of a study on emergency patients show that the most serious errors have been observed in preventable cases, such as delay in primary care, lack of adequate care in patient transfer, and inappropriate communication [5] . In some countries, paramedical and ambulance personnel are only used to transfer patients to health centers, and no therapeutic measures are taken until patients arrive at medical centers [6] . According to the results of a study, emergency transport medical issues are an important barrier to care, and this may be due to lack of proper facilities as well as inadequate roads and transportation. Many factors, such as skilled staff, the speed of service delivery, and ambulance equipment are involved in the quality of the emergency services provided. In addition, the location of the bases is also an effective item to improve the quality of assistance to incidents and the injured [7] .
Al-Shaqsi et al. [8] studied the pre-hospital emergency condition in Oman. In this country, the system is based on the Anglo-American method and medical technicians are run by the Omani police. In this study, the present situation is addressed and the effective components in the emergency performance (i.e. training, transportation, human resources, communications, and organization) are studied in detail. Bayrami et al. [9] conducted a qualitative study on fourteen base personnel selected via a purposive sampling method using a semistructured interviewing technique, and analyzed three main components of human resources challenges (personal characteristics, human forces, and staff dissatisfaction), organizational challenges (structure, lack of equipment, shortage of human resources), and socio-cultural challenges (environmental, social, and cultural). They concluded that dissatisfaction, structural challenges, lack of equipment, shortage of human forces, and socio-cultural challenges were the most important challenges of the pre-hospital emergency system. Rösler et al. [10] conducted a study in Germany and showed that the pre-hospital emergency system is tremendously efficient. Additionally, he indicated that the number of hospitals has declined because of the reduced health care costs. In addition, the number of vehicles equipped with physicians is declining as well. In this study, the effective components of emergency services including structure, transportation, human resources, communication and education of care models are described well. In 2006, Hessamuddin et al. [11] studied the management and planning system, communication systems, lack of integration of therapeutic protocols, and education in Malaysia. This study showed that the interest in pre-hospital emergency has increased and coordinated. In addition, the services provided by this section have developed day by day and simultaneously the care quality has increased [11] . In 2017, Mohammadi et al. [12] conducted a comparative study on the developed countries and found out that in many countries the shortage of financial resources in pre-hospital emergency and emergency medical services is an important barrier to the provision of services in this area. The results showed that, emergency financing is far from the desirability level in Iran. As a result, in order to meet the expectations of patients requiring emergency care, there needs to be a reform in the emergency services which requires reorganizing and revisiting planning and financial management [12] .
The northern provinces of Iran are located somewhere that connects west and east of the country. Featuring forests, beautiful nature ranges, hinterland areas, coastal areas, mountainous roads and bends, these provinces attract a large number of tourists (floating population). In addition, having roads to the capital and connecting to the center of the country has made them some of the most populated provinces. The existing infrastructures such as roads, communication centers, etc. are not responsive to high traffic in these provinces and, additionally, they are designed according to the principles and rules of many years ago. Large and crowded cities, high traffic volume, numerous villages, high mountains on the sidelines, population growth, highway accidents are, therefore, highlights of the pre-hospital emergency situation in this area [13] . Since pre-hospital emergency can play a major role in decreasing mortality and morbidity rates, the present study attempts to design a model for the establishment of prehospital emergency bases in the northern provinces of Iran.
Using structural equation modeling for component weights and the multi-criteria decisionmaking method, the present study is innovative in methodology and tries to develop a model for the establishment of pre-hospital emergency bases in terms of management. Considering all factors affecting deployment, this model not only reduces the length of services but also provides a framework for policymakers and planners in this area.
Methods
This study was conducted through a mixed-method research approach in 2018. In the first stage, a review of literature and library studies were done. By reviewing literature and theoretical foundations, Persian and English journals and books, scientific and research articles, dissertations, as well as resources and internal and external databases such as Science Direct, ISI, PubMed, Scopus, Elsevier, interviews, and comparative investigations, 30 subcomponents affecting the establishment of pre-hospital emergency bases were determined. Interviews with 10 experts of medical emergency management with 96 questions, as well as comparative investigation on 5 countries (USA, UK, France, Malaysia, and Germany) were conducted ( Table I ). The output of this research stage was the extraction of 57 items affecting the establishment of pre-hospital emergency bases. Data collection was continued in the interview section until saturation stage. The interview data were analyzed following the content analysis method. Subsequently, the data of this stage were classified by a comparative matrix. The data were repeatedly deleted and finally, the main components of the program were set up with 57 items. In the second stage, for final confirmation of the items and the main components, the expert panel including 10 faculty members in related fields and the managers of the headquarters of emergency medical centers was set, and the questionnaire was evaluated by experts. Ultimately, 30 variables remained and the final framework of the questionnaire was formed. The Cronbach's alpha method was employed to determine the questionnaire reliability by distributing copies of the questionnaire among 30 members of the research population. Then the correlation between their viewpoints was examined, and Cronbach's alpha coefficient was obtained as 0.872. The validity of the questionnaire was also confirmed by the experts of this area. In the next stage, copies of the questionnaire were randomly distributed among participants of the study consisted of operational personnel of the Center for Accident and Emergency Medicine in Northern provinces of Iran. The sample size was estimated based on 200 participants. Sampling was done using the simple random sampling based on five to ten times the number of items on the questionnaire. The sample size was measured using the Kaiser-Meyer-Olkin (KMO) as 0.882. The collected data were analyzed through exploratory factor analysis and after Varimax rotation, 5 main components with eigenvalues higher than 1 were obtained. In the next step, the confirmatory factor analysis method was used to validate the model and extract the final model. This analysis was performed via SPSS AMOS 22 (IBM) software. In confirmatory factor analysis, the X2 indices, significant level, relative X2, Root Mean Square Error of Approximation (RMSEA), the Normed Fit Index (NFI), and Parsimony-adjusted Comparative Fit Index (PCFI) were used to fit the model. The relationship between each component was determined as the independent variable, and the mechanism of establishment of pre-hospital emergency bases were determined as the dependent variable. The internal consistency of the dimensions was calculated using the Cronbach's alpha coefficient. In the present study, the sample group was justified and the confidentiality was observed in the process of selecting and attracting participants.
results
Over the past few years, pre-hospital emergency has been successful and pre-hospital emergency services have improved in the short term in some countries. For example, Malaysia has succeeded to improve pre-hospital emergency in a short term, and the United States has worked well on regulatory, planning, and standards. In different investigations, the study countries were very much involved with the planning component. Regarding regulations, some countries were transient and some others were concerned with details. Regarding the components of education, human resources, and communications, the selected countries also had some characteristics. In Iran, in addition to components of regulations in the organization criteria, accessibility to the speed of service, and organizational independence, the component of planning of other criteria has been taken into consideration. This indicates that the criteria (Table I) .
By reviewing literature and interviews, 30 subcomponents affecting the establishment of pre-hospital emergency bases were determined. Subcomponents were confirmed by the study experts.
Among 200 participants, 86% (172 participants) were male and 14% (28 participants) were female. The highest age group (44%) was between 31 and 40 years old. Regarding the education level, 20% (40 participants) held associate diploma and lower, 59.5% (119 participants) held BA/BSc, 15.5% (31 participants) held MA/MSc, and the rest held PhD, MD, and degrees in Medical Specialties. Based on the research results, five factors affecting the establishment of pre-hospital emergency bases in Northern provinces of Iran (planning, service speed, communication and information, organization, and human resources) were extracted via the exploratory factor analysis technique.
Reliability of the items was evaluated using Cronbach's alpha reliability coefficient. The details for each component are presented in Table II . 
Human resources
Care model
Communication and information
Communication equipment The initial eigenvalue of the first factor was 4.542 and that of the fifth factor was 2.042. In total, these factors explained 56.658% of the variance, where the first factor with 16.627% had the highest contribution and the fifth factor with 7.246% had the lowest contribution in explaining the variance. In Table III , the factor of physical accessibility proportionate to the population size has the highest mean scores, and the factor of using GIS has the lowest mean scores from the viewpoint of the operational personnel. The factors were identified later in the Varimax rotation. The results showed the internal consistency of the components and compatibility of each component with the establishment of prehospital emergency bases. Then, confirmatory factor analysis was employed for evaluating the goodness of fit of each factor and general validation of the model, and the model was used (see Table IV ).
Using confirmatory factor analysis, it was found that there are five main factors in the mechanism of the Pre-hospital Emergency Bases Establishment questionnaire, including planning (with 10 variables), service speed (with 6 variables), communication and information (with 5 variables), organization (with 5 variables) and human resources (with 4 variables). All components confirming the original model were proposed. The calculated effect sizes for components of human resources, service speed, and communication and information system were 0.935, 0.775, and 0.752, respectively. The values show that these components have more weight than the other ones. In order to study different components of establishment of Emergency bases and to determine the effect of these components on each other, multiple regression was used. The highest parameter estimation in this model was assigned to the component of human resources (0.935), which had a significant correlation with other components. The minimum parameter estimation was related to organization (0.41), which had no significant correlation with other components. Findings of Table V indicate the significance level of the various factors' coefficients.
According to the results obtained from the previous steps, five final factors were identified for designing the model; as a result, a model with five themes was designed.
"Emergency as an independent organization" with the coefficient of 0.816 was the most effective subcomponent. In the component of service speed, "population and accessibility proportionate to the population" had the highest factor loading as 0.761. In the human resources component, the "organizational row assignment" with the coefficient of 0.706 had the highest factor loading. In the component of organization, the subcomponent of "rules and regulations", with the coefficient of 0.761 had the most factor loading and, finally, in the component of communication and information, the "communication equipment" subcomponent with the coefficient of 0.782 was the most factor loading factor (see Table VI ).
The effect size and factor loading of every subcomponent on each of the components of the model of establishment of Emergency bases are presented in the following table. Table VII illustrates that the confirmed model reveals that the human resource component has the highest regression weight and has more significance in designing the model. According to the research results, the most important factors affecting the establishment of pre-hospital emergency bases are planning, communication and information, organization, time and speed of service, and human resources. In this regard, the findings of the studies done by Pakhareh et al. [13] and Van Rouen et al. [14] are very similar to the findings of the present study. Pakhareh et al. also identified human resource factor with the highest effect size as the most important factor in preparation and establishment of the pre-hospital emergency bases [13] . Moreover, Khankeh et al. [8] and Al-Shaqsi et al. [15] studied pre-hospital services and examined different dimensions of pre-hospital emergency management system, including management, organization, human resources, and communication. Their findings are also consistent with those of the present study. The results also indicate that among the ten subcomponents of planning, the creation of independent EMS organizations, logistic and financial resources, and joint planning with governmental organizations have the highest factor loadings and are the most important factors. These results are consistent with those of Bahrami et al. [1] , Bayrami et al. [9] and Haghparast et al. [16] studies. But in their study, Sharifani et al. [17] disagre with the organization independence in the field of medical emergencies and rejects the research findings in this regard. They believe that this independence will impose huge costs on the government. In addition, they indicate that in terms of bureaucracy, a broad and long-term organization will be created, and the actual potentialities of universities may be lost with this disconnection. Erie et al. [18] also considered the participation of governmental organizations, including police and firefighting, in establishing important pre-hospital emergency bases. The study suggests that the achievement of the organizational goals, i.e. saving patients' lives, requires intra-and inter-organizational communication and coordination of important management components.
Communication facilities have been introduced as one of the effective components in the establishment of pre-hospital emergency bases. These results are consistent with those of Nasiripour et al. [19] and Moghaddasi et al. [20] . Edent et al. [21] introduced the key feature of the pre-hospital emergency medical communication system. Under the communication components in this research, the appropriate communication equipment has the highest weight, which is consistent with the results of Walderhaug et al. study [22] which shows that suitable communication and information systems can lead to quickly locating the accident and reducing response time. It also facilitates the collection and processing of information.
In the present study, the rules and regulations, as organizational subcomponents, had the highest factor loading. The results are consistent with the results of Bahadori et al. [3] . Weninger et al. [23] , with his study in Austria, claimed the creation of rules related to the training of physicians as an important step in reaching integrated care. The public access law was presented in 2001. The existence of these codified rules prompted Austria to develop an advanced emergency system and put the entire country under control, which is due to the importance of this component in the establishment of pre-hospital emergency bases. Furthermore, in the interviews, the existence of deficits in standards as well as rules and regulations that prompted the subjective practices of emergency centers in the cities is regarded as one of the causes of this defect in the laws due to making the tasks of emergency centers insignificant in the view of the Deputy of Therapy in Medical Education Universities. In this study, among the 5 components, the least parameter estimation was related to organization, which did not have a significant correlation with other components. It seems that considering the following components of organization in this study, including task descriptions and recording the presence and absence of the staff, which was noted by the operational staff in the questionnaire, is related to the performance of the staff themselves and is not considered serious in the eyes of the staff. Therefore, the responses given by the operational staff did not consider this component important for the establishment of pre-hospital emergency bases. Accordingly, it is suggested that this component be considered by managers and supervisors in future in order to obtain correct information about it. The results were also confirmed by the study of Pakhareh et al. [13] .
The research findings indicate also the effect of human resources on the establishment of pre-hospital emergency bases. These results are consistent with those of Rösler et al. [10] in Germany and in developing countries regarding the healthcare model. Healthcare in developing countries, such as Iran, which is traditional in nature, does not focuses on physician-oriented healthcare, but participation of the technicians in baselines can have a significant effect on the reduction of the mortality rate, which may consequently reduce the cost of diseases and disabilities. Rösler's study in the advanced country of Germany suggests that pre-hospital care has been improved by specialists and primary specialist therapies have been improved by physicians. This kind of care is tremendously effective. Studies in Iran show that lack of trained staff is a serious challenge. However, in recent years, with the development of university programs such as Emergency Medical Technicians and Medical Emergency, a suitable ground has been created for increasing human resources capacity.
Regarding the significance of the subcomponent of lack of organizational rows, the inability of the system to persuade the staff who has gained a few years of experience to stay is considered as one of the effective subcomponents on the establishment of pre-hospital emergency bases. The results are consistent with Erie's studies. The training of people and rescuers, staff, and physicians is considered as an important component that can lead to a significant decrease in the mortality rate. The results are also consistent with the study of Hassum et al. [24] conducted in northern Iraq and Cambodia.
In the component of service speed, attention was given to the floating population and physical accessibility proportional to the population size and traffic volume. Simons et al. [25] considered the comprehensive accessibility component, regardless of spatial location, in the establishment and functioning of pre-hospital emergency bases. His results confirm the findings of the present study. In Haghparast et al. [16] study, the accessibility component was investigated in three relevant indicators (number of ambulances, ambulance dispatching sites, and staff), which had a significant effect on reducing the mortality rate caused by road accidents. This result is consistent with those of the present study. However, Haghparast's study only examined the component of accessibility, while the present study also deals with other components [16] .
Ali et al. [26] also deal with the distribution of facilities in accordance with the characteristics of each region and population. The results of this study indicated that paying attention to these subcomponents in the northern provinces of Iran, due to the floating population and the touristic nature of the region because of the beautiful nature, coastal sites, being located on the route of west to east of Iran, and having mountainous roads connecting to the capital of the country, should be highly considered by politicians and managers of Iran's medical emergency fields.
conclusIon Setting up pre-hospital emergency bases is affected by several factors, such as planning, human resources, service speed, communication and information system, and organization. It is important to note that the model developed in this study is a multidimensional one whose dimensions should not be ignored. This means that for the establishment of pre-hospital emergency bases, all components obtained in this research should be considered. Particularly, human resources and service speed should receive more attention from policy makers and planners. According to the results of this study, the following suggestions are recommended: to increase the speed of service, access to databases should be based on population density. Independence of the organization should be guaranteed all over Iran. The presence of people, service providers, and related organizations in the committees should be strengthened. Some parts of the regulation of the comprehensive coverage plan for pre-hospital emergency services, including the allocation of an ambulance engine should be amended. Allocating taxes or paying some prevention costs to some organizations that contribute to the burden of disease and accidents in the community should be considered. In this research, the data were collected based on existing and available library resources, and some of the effective factors on the establishment of pre-hospital emergency bases in the study countries may not be found. This was one of the most important research limitations.
